We present the results from a series of ground-based radio observations to-
INTRODUCTION
Expanding Hii regions or supernova explosions can strongly influence their surrounding interstellar medium (ISM) and regulate star formation. The shocks induced in Hii regions or supernova remnants may gather surrounding molecular gas to form dense shells, which may collapse to form stars later (Elmegreen & Lada 1977; Whitworth et al. 1994 ). This so-called "collect and collapse" process can self-propagate and lead to sequential star formation (Elmegreen & Lada 1977; Whitworth et al. 1994) . The "collect and collapse" model was firstly developed to explain the age sequence of spatially distinct OB subgroups in nearby OB associations such as Orion OB1 (Elmegreen & Lada 1977) . More and more evidences in recent observations indicate that new generation of stars can form in shells or pillar structures surrounding Hii regions (see Liu et al. 2012a; Dale et al. 2015; Liu et al. 2015; Liu et al. 2016a and the references therein). Thompson et al. (2012) estimated that the fraction of massive stars in the Milky Way formed by triggering process could be between 14 and 30 % through statistical studies of young stellar objects (YSOs) projected against the rims of Spitzer infrared bubbles.
However, recent numerical simulations suggest that stellar feedback from massive stars always results in a lower star formation efficiency and most signs such as the ages and geometrical distribution of stars relative to the feedback source or feedback-driven structure (e.g. shells, pillar structures), may not be substantially helpful in distinguishing triggered star formation from spontaneous star formation (Dale et al. 2012 (Dale et al. , 2015 . Studying the conditions (e.g., temperature, density, velocity, chemistry) of dense cores near Hii regions may be helpful to distinguish triggered star formation from spontaneous star formation.
The dense cores should be externally heated and compressed by Hii regions if their star formation would be triggered.
The Planck satellite survey provides a catalog containing 13,188 Planck Galactic cold clumps (PGCCs; Planck Collaboration et al. 2015) . The clumps have dust temperatures lower than 14 K, indicating that PGCCs correspond to the coldest portion of the ISM.
A survey in the J = 1-0 lines of 12 CO, 13 CO, and C 18 O toward 674 PGCCs, has been carried out using the 13.7 m telescope of Purple Mountain Observatory (PMO) Liu et al. 2013; Zhang et al. 2016) . Nearly 98 % of the clumps have the excitation temperatures (T ex ) of CO 1-0 lower than 16 K. Clumps with excitation temperatures above 16 K are located in star-forming regions, suggesting that the high T ex is related to star-forming activities . A large fraction of PGCCs have lower temperatures than the typical temperature of Infrared dark clouds (IRDCs) (15 K; Pillai et al. 2006) , which are known to be the earliest phase of star formation (Carey et al. 1998; Simon et al. 2006) . It suggests that PGCCs may represent an earlier evolutionary stage than IRDCs. To investigate the initial conditions of star formation, and especially to study the environmental effect on dense core formation, a legacy survey of PGCCs using the Submillimeter Common User Bolometer Array-2 (SCUBA-2) on board of the James Clerk Maxwell Telescope (JCMT) at East Asia Observatory, "SCUBA-2 Continuum Observations of Pre-protostellar Evolution (SCOPE 1 )" is in progress (liu et al. 2017, in preparation) .
PGCC G108.84-00.81 is observed as part of SCOPE. It has an excitation temperature of ∼15 K and H 2 column density of 2.0 ×10 22 cm s −1 Therefore, PGCC G108.84-00.81 is an ideal target to investigate the environmental effect on the initial conditions of star formation.
In this study, we investigate the interaction between PGCC G108.84-00.81 and its surrounding environments with CO line observations. The chemical and physical properties of G108 are also studied in detail through a series of observations in both continuum and molecular lines. In Section 2, our observations toward PGCC G108.84-00.81 and G108 are summarized. Results and analysis are presented in Section 3 and Section 4, respectively.
We discuss the environmental influence on the star formation in PGCC G108.84-00.81 in Section 5. Finally, a summary of the study is given in Section 6.
THE DATA
A series of observations toward PGCC G108.84-00.81 have been conducted with ground-based radio telescopes. The reduction process of molecular line data was done using the GILDAS/CLASS 2 package. A summary of the molecular line observations is in Table 1 .
PMO Observations
The CO 1-0, 13 CO 1-0, and C 18 O 1-0 line mapping observations of PGCC G108.84-00.81 were carried out using the 13.7 m radio telescope of the PMO at De Ling Ha in 2011 May. The On-The-Fly (OTF) observing mode was applied. More details of the OTF observations with the PMO 13.7 m telescope toward Planck cold clumps can be found in Liu et al. (2012 
NRO Observations
The northern part and the southern part of G108 were observed separately with the 45 m radio telescope of the Nobeyama Radio Observatory (NRO) in 2015 December. We observed N 2 H + 1-0 with the TZ1 receiver. The velocity resolution is about 0.2 km s −1 .
The beam FWHM at 93 GHz is 20.4 ′′ and the beam efficiency is 0.54. Each mapped area toward the northern and southern part of G108 is 50 ′′ ×50 ′′ .
IRAM Observations
We also observed the HCO + 1-0 and HCN 1-0 lines toward the northern part of G108 with the 30 m radio telescope of the 
JCMT Observations
The 850 µm continuum emission map was obtained with JCMT/SCUBA-2 in 2015
May in the "CV Daisy" mapping mode, which is optimised for point sources. The CV Daisy is designed for small compact sources providing a deep 3 ′ region in the centre of the map but coverage out to beyond 12 ′ (Bintley et al. 2014 ). All the SCUBA-2 850 µm continuum data were reduced using an iterative map-making technique (Chapin et al. 2013 
Infrared Data
We also included images from Wide-field Infrared Survey Explorer (WISE) (Wright et al. 2010 filament structure is shown in the integrated intensity map of CO 1-0 (Figure 1 ).
This filament structure is largely divided into three parts: the northeast region associated with a star (Yung et al. 2014) , IRAS 22576+5843, the southern region directly linked to Sh2-152, and the central part defined as G108, containing IRAS 22565+5839. As shown in the 13 CO 1-0 map in Figure 2 , G108 is composed of two components. One is located at northeast (NE) from the central position and the other is located at southwest (SW). We use "G108-N" to indicate the NE component and "G108-S" for the SW component.
The systemic velocity of -49.6 km s −1 has been measured by Gaussian fitting the C 18 O 1-0 spectra toward G108. The nearby Hii region, Sh2-152, has a similar systemic velocity to G108. We adopt the distance to PGCC G108.84-00.81 as 3.21 ± 0.21 kpc from the distance estimation of Sh2-152 by Ramírez Alegría et al. (2011) based on near-infrared extinction.
According to the moment 1 maps presented in Figure 2 , a small velocity gradient is present at the SW part of PGCC G108.84-00.81.
Two clumps within G108
Figure 3 presents the integrated intensity maps of CO 2-1 and 13 CO 2-1 overlaid onto their Moment 1 maps obtained at the CSO. G108-N and G108-S seem separated in the CO 2-1 map. The integrated intensity map of 13 CO 2-1 presents more fragmented structures than that of CO 2-1. The component with a blue-shifted velocity with regard to the systemic velocity (∼ -50.5 km s −1 ), is shown in the west of G108-S. The red-shifted velocity components are located along the eastern edge of filament in the 13 CO 2-1 map.
The spectra of CO isotopologues obtained with the CSO telescope toward G108-N and G108-S are shown in Figure 4 . The central velocities of three lines are coincident with each other. Figure 5 shows the integrated intensity ratios, CO 2-1/CO 1-0 and 13 CO 2-1/ 13 CO 1-0. The enhancement of CO 2-1/CO 1-0 ratios (> 1) are known toward molecular clouds associated with SNRs (Seta et al. 1998 ). However, in G108, the 13 CO 2-1/ 13 CO 1-0 ratio is the most enhanced at the southern edge of G108-S, which is close to the Hii region.
In Figure 6 , the 850 µm dust continuum emission map is overlaid onto the WISE 12 µm image. Dust continuum emission toward G108 is also largely divided into two parts (G108-N and G108-S), as molecular line emission. Distribution of dust continuum emission of G108-N shows a cometary structure. The head is located at the NE from the center with a tail structure extended to SW. Highly fragmented structure appears in G108-S. At least four components exist in G108-S. G108-S1 to S4 are assigned along with Right Ascension.
As shown in the integrated intensity maps of CO 2-1, 13 CO 2-1, and C 18 O 2-1 overlaid onto the 850 µm dust continuum emission map (Figure 7 ), the intensity peaks of all three lines are off from that of the dust continuum. The line profiles of all observed molecular lines toward the 850 µm dust continuum peak of G108-N are presented in Figure 10 . The centroid velocities of all lines are consistent.
ANALYSIS

IR source in association with G108
G108-N has no associated infrared (IR) source. On the other hand, two IR sources associated with G108-S1 and G108-S2 are detected at all four bands of WISE ( Figure   6 ). Hereafter, the IR sources associated with G108-S1 and G108-S2 are called IRS 1 and IRS 2, respectively. IRAS 22565+5839, an associated IRAS point source from the PGCC catalog, is located at the center of the projected separation of IRS 1 and IRS 2, suggesting that the IRAS source is resolved at the WISE 12 µm with a higher spatial resolution (∼6 ′′ ). IRS 1 and IRS 2 are identified as YSO candidates based on the diagnostic color-color and color-magnitude diagrams (See Figure 11 ) in the YSO identification schemes presented by Koenig & Leisawitz (2014) .
The evolutionary stages of IRS 1 and IRS 2 are classified by their spectral indices and bolometric temperatures. A spectral index α is derived by fitting the photometric data in the wavelength range from 2 to 24 µm as the following (Evans et al. 2009 );
Here, S(λ) is the flux density at the wavelength λ. The photometric data used to estimate the spectral index are listed in Table 2 The bolometric luminosities, the bolometric temperatures, and the spectral indices of the two IR sources are listed in Table 3 .
Clump properties of G108-N and G108-S
Gas temperature
We assume that the 12 CO line is optically thick and all levels are in local thermodynamic equilibrium (LTE) to derive its excitation temperature (Liu et al. 2013) . Therefore, the excitation temperatures (T ex ) in all levels and the kinetic temperature (T kin ) are the same.
We also assume that dust and gas are well coupled (T ex = T kin = T dust ).
The excitation temperature is derived from the brightness temperature of CO 2-1, which is optically thick (τ ν ≫ 1). The expression for the brightness temperature, T b is:
where J ν = hν u /k(e hνu/kT − 1) −1 , τ ν is optical depth, and f is the beam filling factor and assumed as unity.
We compared the calculated T ex with the result of the previous studies. The mean T ex toward G108-N and G108-S are 13.4 K and 12.5 K, respectively, which are consistent with the T dust (11.9 ± 2.8 K) of PGCC G108.84-00.81 from the Planck PGCC catalog (Planck Collaboration et al. 2015) . T kin from the ammonia observations (Tatematsu et al. 2017 ) of G108-N and G108-S are 14.3 K and < 19.1 K, respectively. The calculated T ex is also consistent with this T kin , suggesting that our LTE assumption is reliable.
H 2 Column Density derived from C 18 O 2-1 line
We calculate the H 2 column density from the C 18 O line assuming LTE and the same excitation temperature as CO. The column density, N thin , under the assumption of optically thin emission (τ ≪ 1) can be estimated with the integrated intensity of the line integral W (K km s −1 ) (Schnee et al. 2007 ) as the following,
where ν and λ are the frequency and wavelength of the transition, A is the Einstein coefficient, g l and g u are the statistical weights of the lower and the upper levels,
, Q rot is the partition function, and E l is the energy of the lower level. The energy of the each level is given by E J = J(J + 1)hB where B is the rotational constant.
However, in some cases, C
18 O 2-1 is not perfectly optically thin. An optical depth can be corrected in the calculation of column density by using the correction factor, C τ , as long as τ ≤ 2 (Schnee et al. 2007 ).
The optical depth (τ ) can be found from
where T thin is the beam corrected brightness temperature of the given line. The final column density corrected for the optical depth is
Finally, the H 2 column density is derived by dividing the abundance of the molecule x, X(x):
The C 18 O abundance, X(C 18 O), of 4.8 × 10 −7 is used (Lee et al. 2003) .
The sizes of G108-N and G108-S are defined as R = √ a · b, where a and b are the major and minor axes of deconvolved FWHM size measured at the 50 % contours of the C 18 O 2-1 emission region. The mean H 2 column densities of G108-N and G108-S within the clump size are 6.7 ×10 21 and 1.0 ×10 22 cm −2 , respectively. Derived parameters are listed in Table 4 .
H 2 column density derived from dust continuum emission
The molecular gas column density can be calculated with the dust continuum flux, S ν , using
where µ is the mean molecular weight, m H is the atomic hydrogen mass, κ ν is the mass opacity coefficient, and B ν (T dust ) is the Planck function with a dust temperature (T dust ).
The dust temperature T dust is adopted from the gas temperature derived in Section 4.2.1.
The aperture solid angle, Ω = πθ 2 /4ln2 is a circular Gaussian aperture where θ is the beam FWHM. We use the 850 µm dust continuum emission to calculate the H 2 column density.
The mass opacity coefficient of 0.018 cm 2 g −1 (Ossenkopf & Henning 1994 ) is used, by assuming a gas-to-dust ratio of 100. In order to make a consistent comparison, the 850 µm Table 4 .
Total mass and kinematics
Dust continuum emission at 850 µm is known as one of the best tracers of the total cloud mass because it is optically thin. Therefore, we derive the total (gas+dust) masses, M total , of G108-N and G108-S, using
where S ν is the 850 µm integrated flux and d is the distance (3.21 ± 0.21 kpc;
Ramírez Alegría et al. 2011). We adopt the same coefficient as those used in Equation (8).
T dust for G108-N and G108-S are adopted from the gas temperature derived in Section 4.2.1. as 13.4 and 12.5 K, respectively. Their derived total masses are listed in Table 5 .
The total mass of G108-N is larger than the sum of the masses of G108-S1 to S4; the total mass of G108-N is 386 ± 2 M ⊙ , indicative of a massive starless clump.
To investigate whether the clump is gravitationally unstable, and thus, the possibility of future star formation, we compare its Jeans mass with the total clump mass. The gas in molecular clouds is supported against gravitational collapse by turbulence and magnetic field as well as the thermal pressure. The Jeans mass can be derived by
taking into account the thermal and turbulent support (Hennebelle & Chabrier 2008) , where n = N(H 2 )/2R is the volume density of H 2 . The effective kinematic temperature, T eff , is given by
with the effective sound speed C s,eff . The C s,eff including thermal and turbulent support can be derived by
The one-dimensional thermal (σ T ) and non-thermal (σ NT ) velocity dispersions can be calculated as follows,
where k is the Boltzmann's constant. σ 
Chemical status of two clumps
CO depletion
According to the comparison between the integrated intensity distributions of molecular lines and dust continuum, the molecular line emission peaks are slightly shifted to SW from the dust continuum emission peak. This might be caused by the molecular depletion at the dust continuum peak (Lee et al. 2003) . We compare the H 2 column densities, N(H 2 ), derived from C 18 O 2-1 and the 850 µm dust continuum emission to derive the CO depletion factor, which is defined as:
The maximum depletion factor of G108-N is about 1.8 while that of G108-S is about 4. The low CO depletion suggests that the dynamical timescales of G108-N and G108-S are not very large, that is, the high-density clumps might form recently. However, we cannot rule out an artificial effect; the H 2 column density derived from dust continuum emission could be underestimated because the extended structure is possibly filtered out during the reduction process. Figure 12 shows the averaged spectra within the 50 % contour of integrated intensity peak of N 2 H + 1-0 towards G108-N and G108-S obtained with the NRO 45 m telescope; the N 2 H + 1-0 emission is spatially distributed in larger area than the beam FWHM (20.4 ′′ ). The N 2 H + 1-0 line is fitted using the hyperfine structure (HFS) fitting method in GILDAS/CLASS to determine T ex and optical depth, τ . In both clumps, the N 2 H + 1-0 lines are optically thin (τ < 0.1). Derived T ex of G108-N and G108-S are 3.7 and 3.3 K, respectively, which are very low, compared to the T ex of CO in G108-N (13.4 K) and G108-S (12.5 K). We also derived the T ex of HCN by fitting the HFS of the HCN 1-0 line.
Molecular abundances
The spectra of HCN 1-0 at each positions are presented in Figure 13 . The T ex of HCN in G108-N and G108-S are 3.6 and 3.8 K, respectively, which are similar to those of N 2 H + .
The optical depths at all five positions are less than 1. 2.67 km s −1 for G108-N and G108-S, respectively, are used. Calculated N 2 H + 1-0 column densities of G108-N and G108-S are 1.2 ×10 14 and 1.9 ×10 14 cm −2 , respectively. T ex from non-LTE calculation are 3.1 and 3.0 K for G108-N and G108-S, respectively, which are consistent with the result from the hyperfine structure (HFS) fitting method. The optical depth, however, calculated using non-LTE method are larger than that calculated by the HFS fitting. Fractional abundance of molecule x, X(x), can be derived as follows,
The fractional abundances of N 2 H + 1-0 are 1.2 ×10 −8 and 2.5 ×10 −8 for G108-N and G108-S, respectively. G108-N and G108-S have higher fractional abundances than previously studied dense cores (X(N 2 H + ) ∼ 1 × 10 −10 ) by Caselli et al. (2002) , Tafalla et al. (2002), and Di Francesco et al. (2004) . On the other hand, the N 2 H + 1-0 fractional abundances of two clumps are consistent with those of cores within "Clump-S" of PGCC G192.32-11.88 (Liu et al. 2016) , which are calculated in the assumption of LTE. The T ex of cores in "Clump-S" is about 5 K and the optical depths is about 4. Derived parameters using N 2 H + 1-0 are listed in Table 6 .
For the non-LTE analysis of HCN 1-0, the 850 µm dust continuum map is convolved with the beam FWHM of KVN 21 m to derive the H 2 volume desity. The HCN 1-0 spectra at the positions of the 850 µm emission peaks are presented in Figure 11 . The line width of the strongest component of HCN 1-0 is used. We average the four values for G108-S1, S2, S3, and S4 as a representative value for G108-S for the consistency with the N 2 H + analysis. T ex from the non-LTE calculation for HCN 1-0 are 3.8 and 4.0 K toward G108-N and G108-S, respectively. The column densities of HCN 1-0 in G108-N and G108-S are 7.8 ×10 14 and 6.5 ×10 14 cm −2 , respectively. The optical depth from the non-LTE method are larger than that from the HFS analysis. The fractional abundances of HCN 1-0 are 3.9 ×10 −7 and 2.9 ×10 −7 for G108-N and G108-S, respectively. Derived parameters with HCN 1-0 are listed in Table 7 .
DISCUSSIONS
PGCC G108.84-00.81 is located close to dynamically active regions such as an Hii region (Sh2-152) and a SNR (SNR G109.1-1.0). SNR G109.1-1.0 is located at the east of PGCC G108.84-00.81. A line profile composed of two components, a sharp single peaked component with a broad component, was shown in the interacting regions between CO molecular clouds and SNRs (Seta et al. 1998; Su et al. 2014) . So, the association between SNR G109.1-1.0 and CO molecular cloud in the vicinity of the remnant has been previously investigated (Tatematsu et al. 1987 (Tatematsu et al. , 1990 . However, according to Tatematsu et al. (1990) , any broad CO emission, which is possibly accelerated by SNR G109.1-1.0, was not detected.
The channel map of CO 1-0 line emission of PGCC G108.84-00.81 are shown in Figure   14 . The CO emission distributes along two filaments. A thin filament to the east is seen from -55 to -52 km s −1 . The main filament, which includes G108-N and G108-S, is seen from -52 to -46.5 km s −1 . The two filaments may be interacting in the north-east region, where IRAS 22576+5843 is located. However, the broad CO emission, which could be a hint for the interaction, does not appear. The thin filament is located in front of the main filament and seems to make a shield against the SNR shocks. As mentioned in section 3.2, CO 2-1/CO 1-0 ratios along the main filament are not enhanced by shocks. Therefore, the main filament seems unaffected by the SNR.
However, the star formation in G108-S seems affected by the southern Hii region, Sh2-152; G180-S is bent probably due to external compression by Sh2-152 and the CO 2-1/CO 1-0 ratio is enhanced at the bent region (see Figure 5 ). The gravitational collapse and fragmentation of G108-S might be induced by Sh2-152. G108-S is more evolved than G108-N. G108-N is a massive prestellar clump while G108-S is fragmented into 4 cores at least , G108-S1, G108-S2, G108-S3, and G108-S4, and G108-S1 (IRS 1) and G108-S2
(IRS 2) are associated with Class I sources. The overall clump properties of G108-N and G108-S are similar, and their chemical status does not show significant difference; G108-S is slightly more evolved than G108-N in the view of CO depletion.
By comparing the pressures of G108-S and Sh2-152, one can investigate whether the evolution of G108-S has been affected by Sh2-152. The internal pressure of Sh2-152 can be derived using (Morgan et al. 2004 )
The effective electron temperature T e is assumed to be 10 4 K. For the electron density, the peak value (n e = 2000 cm −3 ) from Heydari-Malayeri & Testor (1981) is used. The derived P Hii /k is 4.0 × 10 7 cm −3 K. On the other hand, the molecular pressure inside G108-S is (Liu et al. 2012a )
The P mol /k is derived to be 7.3 × 10 5 cm −3 K with n = 4.5 × 10 3 cm −3 and T eff = 83 K, which are obtained from the C 18 O 2-1 emission. The pressure of Sh2-152 is two orders of magnitude larger than the internal pressure of G108-S. It suggests that G108-S could be compressed by Sh2-152 if the two are physically associated. More studies are needed to confirm whether the star formation in G108-S has been indeed induced by Sh2-152. In contrast, G108-N is quiescent and seems unaffected by its surrounding environment yet.
The stability of G108-N was examined by comparing its total mass and the Jeans mass; the derived total mass is greater than the Jeans mass, indicating that G108-N is gravitationally unstable. The free-fall time (t ff = 3.4 × 10 7 n −0.5 yr, Evans 1999) for G108-N is about 1 Myr, which is similar to the typical lifetime of low mass starless cores with the average density of n ∼ 10 4 cm −3 . The lifetime for massive prestellar cores is expected to be shorter than the free-fall time (André et al. 2014) . Therefore, G108-N might be about to collapse. However, it is unclear whether G108-N will survive as a single massive prestellar core or be fragmented into several components as turned out in G108-S.
The peak surface densities of G108-N and G108-S are similar to 0.07 g cm Therefore, we cannot exclude the possibility that G108-N could form a high-mass star without fragmentation.
SUMMARY
To investigate the star formation condition near active regions such as SNRs and
Hii regions, various molecular line observations as well as the submm dust continuum observation toward PGCC G108.84-00.81 were carried out. Our results are:
1. One filament structure presented in the integrated intensity maps of CO 1-0 and 13 CO 1-0 is largely divided into three parts: the northeast region associated with a star, IRAS 22576+5843, the southern region directly linked to Hii region, Sh2-152, and the central part defined here as G108 containing IRAS 22565+5839. The two clumps, "G108-N" and "G108-S" are found within G108.
2. In G108-S, a blue-shifted component, whose velocity is similar to that of the component associated with Sh2-152, is shown in both of the Moment 1 maps of CO 2-1 and 13 CO 2-1. The integrated intensity ratio, 13 CO 2-1/ 13 CO 1-0, is also the most enhanced at the southern edge of G108-S, which is close to the Hii region.
3. Dust continuum emission also shows two components corresponding to G108-N and G108-S. Highly fragmented structures in G108-S are revealed with the beam FWHM of JCMT/SCUBA-2 (∼ 14 ′′ ). Four components, G108-S1, G108-S2, G108-S3, and G108-S4, are identified in the G108-S. G108-N has no associated IR source, while there are two IR sources corresponding with the dust continuum emission peaks, G108-S1 and G108-S2.
The integrated intensity peaks of CO 2-1, 13 CO 2-1 and C 18 O 2-1 are slightly off that of dust continuum. 5. IR sources, IRS 1 and IRS 2, associated with G108-S1 and G108-S2, respectively, are YSO candidates. IRS 1 and IRS 2 are classified as Class I sources. However, outflows associated with these Class I sources were not detected with our CO observations. Higher resolutions and better sensitivities might reveal associated outflows.
6. The T ex derived from CO observations of G108-N and G108-S are 13.4 and 12.5 K, respectively. Total mass of G108-N is larger than the sum of total masses of G108 S1
to S4. The total mass of G108-N is larger than the Jeans mass, suggesting that G108-N is a prestellar clump, which is gravitationally unstable and thus a potential future star formation site.
7. Two clumps have similar properties such as the gas temperature and the H 2 column density. Their chemical status does not show significant difference either although G108-N is slightly less evolved than G108-S in the view of CO depletion.
8. The gravitational fragmentation and star formation in G108-S seem induced by the compression from the Hii, Sh2-152; G108-S is bent toward Sh2-152 and the CO 2-1/CO 1-0 ratio is enhanced at the bent region. In contrast, G108-N does not seem affected by its environment yet. 
G108-N 13.4 9.9 1.72 1.2 1.2 G108-S 12.5 7.8 2.67 1.9 2.5 Table 7 . Derived parameters of HCN 1-0 from non-LTE calculation
G108-N 13.4 7.9 3.24 7.8 3.3 G108-S 12.5 7.4 2.53 6.5 2.9 
